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(57) .MsoepeTCKMe othochtc* k Me*reno- 
fiUBameit npo«anneHHOCTH h npeAHaanaMe- 

HO JU.H PCMOHT3 06caflHUX KQHOHH H H30" 



JU.UHH 06BOAHHBBHXCB nPOAyXTHBlMX UdBC- 

tob b soHe nep*opaai«. Ofiah - o0«cne- 
ueme^xoKOMW Marepnana nnacrwpr . Ha 
TPyflax cnycxaioT rKAPawu- '«« Jaxe " 
pu c ynnoTwrenbRh.^ 3 neHeHra,« h yc- 
TaaoancHiwfl Ma mhx nnacrwpb. 3ttTeM 
BepxKMll Topeu ww.ro jrnnoTHHTeni.Horo 
^eneirra rHnpaanMiccxoro naKepa pa3- 

„ana HcrepMeTMiKOCTH. flmiHy nnacmp" 
WTO ,«r no MareMaTMiecroft *opMyne, 
DpoHSBOWtTsanaxcpoBKy ynnoTHHT^x 
weMeHTOB naxepa n xoMuewx y-wcTxax 
nnacTwpa'H pacewpeHHe roiacTUpa no seen 
, mjHue nrreH coaaawca MBCwowro Aaanc- 
« hhh b yrawTKHTenMMX sneMeitrax naxepoB m 
TMCwaKepBoA boh*. Taxoe pacnonowr 
nnacrwpH oficcaewBaer eoxpaHHOCTB. 
ero K o6ca«Hoft koiiohhm b HHrepBanc, 
ocjtaoneHHOM OTaepcTMHW. « 



IE 



H3o6 P CTCKHe othochtc* K He*TeAOow- 
B ameH npoK«neHHOCTH, a ™*™ O K 
cnocooaM pcMOHta o6can»« 
Taxme MsoiwWM o6boakhb«mxc« npo fl yx 
™„Hbix nnacTOB b so He nsp*opauHH. 

^«H3o6peTeHH a BBnaero. ooecne- 
Meme bxohomhm Marepnana "•cwf. 

Ha 4«r. 1 H3o6paxeH naxep cabo€h- 
MMft rHAP aBAKvccKHd (HPC) c ycraHOBneH- 
£1 hThch nnacrupen b rpaHcnopxHOM 
nonoe^i «a 4*r. 2 - to • 
BanaxepoBxe cro ,n.otwt^« 
tob Ma iwacTMpe; Ha <t«r. 3 - T ° ~ ' 
•5 np««aTHMXoHueruxy,acrxo» nnacru- 
nr k o6caAHoft KonoMHe; Ha ««r. 
ro I*. nZ sasepmeHMK hphkbtm- KO W e- 



bhx ysacT.KOB m Ae*opMHPOBaHHM cpeAHC- 
ro yiacTxa nnacTMpa AO xacaHMa -c BHyT- 
peHHeA iioBepxHOCTbio oCcaAHOft komohibi. 

CnocoC ycraHOBKM nnacTUP* b Htrrep— 
B ane mc rep mcthhhocth oochahor xoaoh- 
m pcanMsycTCJi cneaynmn oOpasoM. 

Ma rHnpaanHMeciufft inaxep,, BxmoHaw- 
^ BepxHHft I h HKXHMft 2 VnnoTKHTenb- 
»ie sneMCHTU, new koto P umh paswemeH 
RHtoepeHUKankkuft xnanaH 3, ycTaHawiH- 
*BacTcn MerajunmccKHA nnacrupb 4, ko- 
ropufl *KKCHpyeTca na naxepe ynopa»« 5 
H 6. PaccTORHwe mcw ynnoTHHTenbKMMH 
sneKeirraKH I h 2 ycraHaBJUiBaeTCR b 

3 a BH CH MOCTH OT AHHHM lUiaCTMpa , oMpC" 

fl eJienHoro no 33bhchmocth, m o6cc..eie- 
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taut panworo saxptmi* ynnoTKHTenbMbix 
MtmntOM J a 2 kohu>bwnh yqacrxaxH 

txnacTWpX, * 

Amuia nnacrwp* mttapaeToi b coot- ^ 

me AiTHHa nnacTtipji, m; 

1^ -t-jpiHHa ROTepBana HerepMeTHqHoc- 10 
th oGcaAHoft kooohbu, m; 
1« |— ATiHHa yruiOTHMTCJibHoro 5JieMew- 
■ ; -Y« rBApafjiH^ecKoro naxepa, m; 
F flajuieHHC b nvxpamiHwecKHx na- 
/xepax npH npuxaTKu kohucbux 
yqacrxoa nnaCTMpa t * MIIa| - 
. t p*ccto*hh« ot ycTba ckbou»i 
*/*p aepxaeA rpa^HRhi HHTepsana 
aerepMeTH^HocTH oticaAaoA xo-. 

JIOfCHU, m\ W 
E - MOAynb ynpyrocTH HarcpMana 
Tpy<5 # Ha Koropux upohsboaht- 
ck cnyck nnacTupa, Mia; ' 
C - .OTHOoeBue aapyxaoro AHanerpa 
K BByrpeHHeny TpyO, Ha xoto- 
pux ripoH3Bomt*ca cnycx nnacTbi- 
P*l _ ■ 
jU - .fcos^HiQieuT flyaccona MarepH- 
ana rpyO t Ha xoTopux npOHaso-. 
bhtch cnycx nnacTwpa. *0 
IXaxep c nnacrupew A cnyocaoTca^Ha 
■acocao-KOMnpeccopKux rpyCax (He no-. 
Kaaanu) B oOcaAayn Konoaay ? x Harep- 
many 4 0 - ae rep Hern qHo era 9 ocnaOneaHOKy ' 
orsepcTHJiHB 8« HkxkhA ynrioTBHTcnkBuft 35 
M6MBBT 2 ycTaHaflAMBaxrr Tax, qrobbi 
.tro acpxHHfl top en Gun aanpoTHB unxnefl . 
rpaBKxtu HHTcpaana 1 0 . Qph stom paccro- 
ABHe Mexfff BHXBMN topaom Bepx#*ero yxr- 
. jiOTKKTenTSbro sneHeara I k BepxaeA ^ 
rpaMKn>i HHTepoana l c cocrasKT senaqH- 
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ny a # pasHyD 2 .g.^cllffi a yqsmiBajoqyio 

yAnuaaHue nacocHo-xoMnpaccopBux rpy6 
opu ycroHOBe tm acTyp*. Co3ab»t b naxe- 45 
pe HaOuroqHoe AaBiieaue ttopflAKa 2-3 Mlla 
k aanaicepoBfciBajoT ynnoTHHTCKUc 3/icmch~ 
tu I h 2 b ttpHqeaux yqacrrax nnacTbipa 
4 ((Jjnr. 2) , QoBuaaiOT flaaneaHe b naxc-^ 
pe h 'pacuMpawT ero* cnaqaha yrxnoTaa- i0 
TejibBUMi MeueaTBHa 1 h 2 cootbct cr By- 
raK e KOHaesue yqacrxH rinacrwp* 
(tar. 3). Ilocne qero oTxptiBaeTca AH<tr- 
<t>epeHxtHanbW* icnanau 3, npeABapHTenb- 
ko HacTpoeuKbift aa a aaanaoe AaaneHHe, 55 
k paOoqeA m.'.aKocTbio -paampflioT cpcakwio 
qacTb nnacrupn. ^ABneme b naxepe no- 
ttbnawT ao pacveTHoro ? 4 f , c<5ecne«*HBaw- 
cxero npMmaTKe kohucbmx yqacrxoB ruiac-- 



Tupii AaaneKHeH npH stom cpeAuaa 
nacTb nnacrupa b HHTepBane l r Aeftop- 
MnpycTca pacqeTKUM AABneKueH P^«?f . 
AO xacaHHa c BKyTpCHKeA nosepxtfocTbio 
o6caAHoA x on oh km jsjiR HcxjiwycKHH Harpy- 
sok Ha HHTepBan i fl (4hi\ A), B npoaec- 
ce y "era hob km nnacTupb 4 BMecTe c naxc- 
poH nepeHeqaeTca oruocHTenbHo KHTep* 
sana 1 0 oOcbahoA kojiohhli aa BennqaHy 
a/2 v ho OJiaroAapa BA6opy /uihbu imap- 
Tupa m cooTBeTCTBywctcA ero opH e ht bahh 
nepcA ycTflHOBKOfl oraocHTenbuo hhxhcA 
rpaKHAM HHTepsana lj, xoKueoje yqacr- 
kh nnacTbipa, npHxa-rbie k OOcbahoA ko- . 
AOuae, CyAYT aaxoAHTbca bhc h ht cp b an a 
1 0 ha paaHOM paccTORHMH a/2 ot coot- 
BercTayioDDtx er6*rpaaxi| # taxoe pacncwio- 
xeHHe nnacTbipa oOecneqHT coxpaHBocib 
ero h o6caAaoA xojiohhu b* h ht cp b an*^. t ' 
ocnaSneBHOH otb cp cthaw, 

♦ o p n y. n a Hsx>6p e *. K a 
CnocoO ycTaaoBKH nnacTw^a ~ hhtcp- 
aane HerepMeTHqaocni oCcaAHoft kojiok- 
Bbi f BKnnqaxcqKA cnycx aa rpyOax ntA* 
paanuqecKHx naxepos c yojiOTHHTeribHtt- 
mi aacMeHTajai m ycTaaoBneHRoro ua aux 
nnacTupA, sanaxepoBxy ynnoTHHTenbHfcix 
sneHeHToa naxepa b kohucbux yqacTxax 
nnacTbipa h pacnHpeBHe nnacnvpa no 
bccA AnHaa' nyTeH cosAaRHa U36i>iToqHotx> 
AaBneaua b ynnoTRHTenbKUx an ere at ax 
naxepoB a b MexnaxepaoA soHe 9 o t n a- 
q a » m h A c.a reM t qro 9 -c Aenb«> 
oOecneqeKHjt skohomkh Karepaana nnaenf- 
pa f nocne cnycxtf.nnacTbipa aepx»iA to- 
pen Buxae'ro ynnoTHUTenbHoro an'oieara : 
HfapaBnaqeexoro naxepa pasMe^axrr Ha- 
npoTHB HRXHeA rpaaauM. aaTepaana hg- 
repMCTKqaocTK , a Anany nnacTwpa bu5h- 
pawr B cboTBeTCTBHM co cneAywuefl saBH- 

CHKOCTbW 

W # .2(l,^^^ 

rj\e L - ArtHiia nnacTbipa 9 k; 

l # AAHHa HHTepBan a aerepHeTHu- 
aocTK oOcbahoA xonoHHbi f m; 
L.)- AnHHa ynnoTHHTejtbHoro 3JieHear 
• Tfl ruApaBimqecKdro naxepa, m; 
* P - ABsneKHe b map aannnecKux na- . 
xepax npH npaxaTHH xoaueBbix m 
yqacTKOB ruiacTupa 9 Mlla; 
1 - paccTOAHHC ot ycTba ckbsxh wj 
ao BepxKeA rpaHHUbi HHTepBan a 
HerepMCTUMHocTM oOcaAHOft ko- 
noHKki v m; 
E - Monynb ynpyrocTH MaTepwana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 

(19) SU (11)1601330 Al 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. . 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 



l 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval 7 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

is the quantity a, equal to 2 - takin 8 int0 account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval / 0 of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval / 0 at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened b 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 



holes. 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 2 
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